APPLICATION TO FOODS AND FOOD INGREDIENTS                                  249

G.   FISH, MOLLUSCS, AND CRUSTACEANS
Sensitivity of Products Relative to Safety and Quality
Safety

Fish, molluscs, and crustaceans can acquire pathogenic microorganisms
or toxins from the natural aquatic environment, from sewage-contaminated
harvesting areas, and from contamination by workers, utensils, and equip-
ment during harvesting, processing, distribution, and food preparation.
Even freshly caught fish and shellfish from unpolluted waters may contain
pathogens such as Clostridium botulinum type E and Vibrio para-
haemolyticus. For many of the fish-borne and shellfish-borne diseases,
faulty harvesting or postharvesting practices are necessary to cause an
outbreak of disease. Included in this category are outbreaks caused by
C. botulinum, V. parahaemolyticus, Staphylococcus aureus, hepatitis A,
scombroid poisoning, Salmonella, Shigella, and Clostridium perfringens.
For botulism, staphylococcal intoxication, or C. perfringens enteritis time-
temperature abuse of a heated seafood usually is involved; for scombroid
poisoning time-temperature abuse of the raw fish usually is involved. For
V. parahaemolyticus infection time-temperature abuse of raw-contami-
nated or heated-recontaminated seafood is necessary. Salmonella, Shi-
gella, and hepatitis A may enter seafood either from contaminated waters,
from contamination post-harvesting, or from contamination post-heating
and cause disease in humans. Fish and shellfish that have ingested certain
types of toxic dinoflagellates can be directly responsible for disease out-
breaks. Paralytic shellfish poisoning (PSP) and ciguatera belong to this
category.

From 1970-1978 fish, molluscs, and crustaceans were responsible for
7.4, 1.9, and 1.4%, respectively, of the foodborne disease outbreaks in
the United States (Bryan, 1980). The more prominent disease outbreaks
associated with these products were: for fish: ciguatera, scombroid poi-
soning, and botulism; for molluscs: paralytic shellfish poisoning, hepatitis A,
and V. parahaemolyticus; and for crustaceans: V. parahaemolyticus and
staphylococcal intoxication. The agents responsible for these diseases are
discussed in detail in Chapter 4. They are mentioned here relative to the
use of and need for microbiological criteria as related to safety of fishery
products.

Hepatitis A has been associated with eating raw or undercooked shell-
fish harvested from estuaries polluted with sewage. In the United States
sanitary control of the shellfish industry is primarily based upon classi-
fication and control of the harvest areas through comprehensive sanitary
survey of the shoreline, microbiological monitoring of growing area waters,
and prohibition of harvesting from areas not meeting "approved'' growing